Centrally mediated cardiovascular actions of dynorphin A(1-8) on rat hippocampal formation.
The effects of dynorphin A(1-8) (DA1-8) microinjected into various areas of the hippocampal formation (HF) on the mean blood pressure (MBP) and heart rate (HR) were investigated in the alpha-chloralose-anesthetized rat. Intra-HF injection of DA1-8 dose-dependently (0.5-50 nmol) reduced MBP and HR. Depressor and bradycardic responses also occurred following microinjection of the excitatory amino acid l-glutamate (1 M, 0.2-0.4 microliter) into the DA1-8-sensitive sites. By contrast, administration of 4% lidocaine (0.2-0.4 microliter) into the same HF sites failed to affect MBP and HR. Pretreatment of the HF with the kappa opioid receptor antagonist nor-binaltorphimine at a dose of 2 to 4 nmol, which itself had no significant influence on basal MBP and HR, almost totally abolished the depressor and bradycardic responses induced by HF injection of DA1-8. DA1-8 at a dose of 10 nmol produced no significant alterations in the frequency of respiration and blood PaO2 and PaCO2 and artificial ventilation did not change the cardiovascular responses of DA1-8. Atropine given i.v. almost totally eliminated the bradycardia and partially prevented the hypotensive responses to intra-HF DA1-8. The data indicate that exogenous administration of DA1-8 into the HF is capable of producing substantial inhibition of peripheral cardiovascular function. Because lidocaine was without effect, the hypotension and bradycardia most likely resulted from an augmentation of an excitatory process rather than from direct inhibition of hippocampal neurons around the injection sites. The effects appear to involve activation of kappa opioid receptors.(ABSTRACT TRUNCATED AT 250 WORDS)